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(57) ABSTRACT 

(21) Appl. No.: 12/527,656 Electric chain saw with static cooling features a cutting chain 
fitted so as to turn around a drive sprocket and a guide bar of 

1-1. oblong shape, and an electric motor effecting the drive of this 
(22) PCT Filed: Feb. 25, 2008 chain, through the intermediary of the sprocket. The electric 

drive motor drive of the cutting chain is a brushless direct 
(86). PCT No.: PCT/FR2008/OOO246 current motor enclosed in a housing formed by at least two 

components and made of a light metallic alloy, with one 
S371 (c)(1), Surface of the housing being in contact with the drive motor 
(2), (4) Date: Dec. 7, 2009 drive, to provide static cooling. 
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STATIC COOLINGELECTRIC CHAIN SAW 
AND METHOD USED TO ACHIEVE SAD 

COOLING 

CROSS-REFERENCE TO RELATED U.S. 
APPLICATIONS 

0001. Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

0002. Not applicable. 

NAMES OF PARTIES TO AJOINT RESEARCH 
AGREEMENT 

0003) Not applicable. 
0004 REFERENCE TO AN APPENDIX SUBMITTED 
ON COMPACT DISC 

0005. Not applicable. 

BACKGROUND OF THE INVENTION 

0006 1. Field of the Invention 
0007. The present invention concerns a static cooling elec 

tric chain saw. It also deals with the method implemented to 
achieve this static cooling. 
0008 More precisely, the invention applies to chain saws 
in which the drive of the cutting chain is performed by an 
electric motor. 

0009 2. Description of Related Art Including Information 
Disclosed Under 37 CFR 1.97 and 37 CFR 1.98. 

0010. The drive of the cutting chain of the known electric 
chain saw is performed by means of low performance electric 
motors, so that about 50% of the power delivered by the motor 
is to be dissipated, to avoid the effect of overheating, because 
of the significant thermal losses generated. 
0011. The devices used to carry out the dissipation of the 
heat generated by the electric motor employ turbines or ven 
tilators creating air circulation around the motor. The addition 
of a turbine or a ventilator to the motor of the saw has the 
considerable inconvenience of complicating the manufacture 
of the tool, increasing its production cost, and causing addi 
tional energy consumption, and adding to what is necessary to 
driving the cutting chain. 
0012. Furthermore, to be efficient, these cooling systems 
require openings to be made in the motor housing to facilitate 
the circulation of cooling air around the motor. The main 
inconvenience of these openings is to disrupt the sealing of 
the motor and to allow the penetration of water, dust and 
sawdust resulting from wood cutting wood operations. 
0013. In the document US-2005/0236917, an electric 
hand tool is described which includes an electric motor 
enclosed in a casing which is itself embedded in the tool 
housing, and a cooling system constituted by a thermal con 
ducting device connecting said casing to said housing, so as to 
allow the heat produced by the motor to dissipate. This cool 
ing device complicates the manufacture of the tool and does 
not allow for efficient heat dissipation for high-powered elec 
tric motors like those, which generally equip electric chain 
SaWS. 
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0014. The particular aim of the invention is to remedy the 
aforementioned inconveniences of electric chain saws and 
their cooling system. 

BRIEF SUMMARY OF THE INVENTION 

0015. One recalls that tools that are commonly called 
chain saws are well known and are commonly used to cut 
various materials (wood, concrete, bricks, tiles, etc.) They 
include a cutting device constituted by an endless cutting 
chain fitted so as to turn around a drive sprocket and a guide 
bar generally of an oblong shape and equipped with a periph 
eral guide rail and a power source which, in the case of 
electric saws is constituted by an electric motor effecting the 
drive of this chain, through the intermediary of said sprocket. 
0016. According to a first characteristic arrangement of 
the invention, the electric motor driving the cutting chain is 
constituted by a brushless direct current motor, commonly so 
called, enclosed in a housing constituted by at least two parts 
and made of a light metal alloy, with one surface of which it 
is in contact so as to ensure the static cooling of said motor. 
0017. According to another characteristic arrangement, 
the chain saw features an electronic control card of the motor 
driving the cutting chain and this electronic card is also 
encased in said cooling housing a surface of which is in direct 
contact with the commutation components of this electronic 
control card. 
0018 Preferably, the cooling housing is made of an alu 
minum alloy or a magnesium alloy. 
0019. According to a preferred mode of execution, at least 
one of the housing parts features one or several cooling fins. 
0020. According to another mode of execution, one of the 
faces of one of the components of the cooling housing is fitted 
So as to receive and Support the removable guide bar of the 
tool and with which the latter is in contact so that said guide 
barthereby contributes to the dissipation of the heat generated 
by the motor. 
0021. According to another mode of execution, the handle 
of the chain saw attached to the cooling housing of the chain 
saw constitutes an exchanging device participating in the 
cooling of the motor driving the cutting chain of said saw. 
0022 Preferably, the handle is an integrated part of the 
housing. 
0023. According to another mode of execution, the cool 
ing handle is fastened on the two components forming the 
housing. 
0024. According to another mode of execution, applicable 
to pole-mounted chain saws, the pole also constitutes an 
exchanging device participating in the cooling of the motor 
driving the cutting chain of said saws. 
0025 Advantageously, each of the components of the 
cooling housing, the guide bar, the handle and the pole coop 
erate with the motor and with the electronic control card of 
said motor to carry the heat generated by the latter toward the 
outside. 
0026. According to an interesting mode of execution, the 
stator of the motor is in direct contact with one of the com 
ponents of the cooling housing. 
0027 Advantageously, the leading out wires of the wind 
ing of the motor stator are wrapped, without contact, by one 
and the other components of the housing, respectively. 
0028 Interestingly, the respective seats of the motor and 
the electronic control card in the housings are separated by 
cooling partitions made in the two components of the cooling 
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housing. Advantageously, the assembly of the two housing 
components is waterproof and dustproof. 
0029. The static cooling electric chain saw according to 
the invention offers several interesting advantages. 
0030 Use of a brushless motor with high performance, 
above 68%, generating low thermal losses, that is to say, little 
energy to dissipate, allows the implementation of an efficient 
device for static cooling by convection or radiation. This 
device also allows evacuating the heat emitted by the power 
commutation components of the electronic control card. 
0031. The high efficiency of the motor and the static cool 
ing device make it possible to have a space-saving and light 
weight tool body which does not interfere with the utilization 
of the tool. 

0032. The cooling device is economical and of a simple 
design, requiring no addition of Supplemental parts to the 
motor as such. 

0033. It requires no provision of any opening in the hous 
ing so that it will not be contaminated by humidity, dust or 
sawdust. 

0034 Motorized electric chain saws equipped with the 
cooling system according to the invention constitute profes 
sional tools that are capable of operating over long periods of 
time. 

0035. According to the method of the invention, the drive 
of said chain is achieved by means of a brushless direct 
current motor, and this motor is enclosed in a housing con 
stituted by at least two components and produced of a light 
metallic alloy, one surface at least of this housing being put 
into contact with said motor, so as to provide the static cooling 
of the latter. 
0036. According to a preferred mode of implementation 
applied to a chain saw featuring an electronic card for con 
trolling the motor, the method is also remarkable in that the 
commutation components of the card are put into contact with 
at least one component of the cooling housing. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0037. The aforementioned aims, characteristics and 
advantages, and still more, will become clearer from the 
description below and the attached drawings. 
0038 FIG. 1 is a front elevational view of a production 
example of a chain saw on which the application can be 
implemented. 
0039 FIG. 2 is an exploded perspective view and partial 
sectional view along line II-II of FIG. 1. 
0040 FIG. 3 is a partial perspective and sectional view 
analogous to FIG. 2, showing a chain saw according to a 
second mode of production of the invention. 
0041 FIG. 4 is also a partial perspective and sectional 
view analogous to FIG. 2, showing a chain saw according to 
a third mode of implementation of the invention. 
0042. Reference is made to said drawings to describe 
interesting, although by no means limiting examples of pro 
duction of the chain saw and its cooling method according to 
the invention. 

0043. The elements of the chain saw, which fulfill the 
same functions in the three illustrated and described modes of 
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implementation, are designated by the same references on the 
drawings and the following presentation. 

DETAILED DESCRIPTION OF THE INVENTION 

0044 Chain saws 1, commonly used to cut various mate 
rials (wood, concrete, bricks, tiles. . . . ) include a cutting 
device constituted by an endless cutting chain 2 fitted so as to 
turn around a drive sprocket and a guide bar 3 generally of an 
oblong shape and equipped with a peripheral guide rail and a 
power source which, in this case, is constituted by an electric 
motor 4. 
0045. According to the invention, this electric motor 4 is 
constituted by a brushless direct current motor preferably of a 
rating above 500 W and of high efficiency, above 68%, for 
example, of a rating of 1 kW and an efficiency rating between 
85 and 90%, its operation generating only Small quantities of 
heat energy to be dissipated. 
0046. This brushless electric motor is encased in a housing 
5 constituted by at least two components 5A, 5B and pro 
duced of light metallic alloy, being a good heat conductor, 
preferably of an aluminum alloy or of a magnesium alloy. 
0047. The motor 4 is positioned in the housing 5 so as to be 
in direct contact with at last one surface of at least one (5A) of 
the components 5A, 5B of the housing 5, thereby providing 
the static cooling of said motor, by convection and/or radia 
tion. 
0048. In certain preferred modes of production, the chain 
saw may feature an electronic card 6 for controlling the motor 
4. 
0049 According to a mode of execution, the electronic 
control card of motor 4 driving the cutting chain 2 of the saw 
is likewise encased in the cooling housing 5. So that its power 
commutation components 6a are in contact with at least one 
surface of at least one of the components 5A, 5B of the 
housing, thereby providing the static cooling of said commu 
tation components, by convection and/or radiation. 
0050. The motor 4 is installed in a first recess 7 made in the 
housing 5, whereas the electronic card 6 is positioned in a 
second recess 8 made in proximity of the first and separated 
from it by a partition 9, forming a cooling wall. 
0051. At least one of the components 5A, 5B of the hous 
ing 5, preferably component 5A as shown on the drawings, is 
equipped with one or several cooling fins 10 extending to the 
exterior, in a Substantially parallel manner and over the entire 
length of the housing 5, as shown particularly in FIG. 1. 
0.052 The stator 4a of the motor 4 is placed directly in 
contact with one (5A) of the components 5A, 5B of the 
housing. 
0053 For example, the motor 4 is mounted in a blind 
cylinder 13, which presents the internal face of the compo 
nent 5a of the housing 5, and the bottom 13' of this blind 
cylinder is in contact with the cooling fins 10. Preferably, the 
stator 4a of the motor 4 is directly in contact with the sidewall 
of this cylinder 13. 
0054. On the other hand, the leading out wires 4B of the 
winding of the stator 4a of the motor 4 are wrapped respec 
tively by one and the other of the components 5A, 5B of the 
cooling housing 5. 
0055. The two components 5A, 5B areassembled in a tight 
manner by means of any appropriate link system (Screw, 
bolts, etc.) 
0056. According to another characteristic arrangement, 
one of the faces (5B") of one of the constitutive components 
5A, 5B of the cooling housing 5, is fitted to receive and 
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Support the removable metallic guide bar or the chain saw. In 
this case, the guide bar is in contact with a surface 5B" of the 
housing, so that said guide bar constitutes an additional 
means of heat exchange and contributes also to the dissipation 
of the heat generated by the motor 4 driving the cutting chain 
2. It is produced in a light metallic alloy, which is a good heat 
conductor. 
0057 According to another mode of execution, the handle 
of the chain saw attached to the cooling housing 5 of the saw 
constitutes also an additional heat exchanger and participates 
in the dissipation of the heat generated by the motor4 driving 
the cutting chain of the chain saw. 
0058. This handle may be an integral part of the housing 5. 

It may be detachable on said cooling housing and fastened on 
one or both parts 5A, 5B of the latter by any suitable means. 
In this case, the handle is made of a light metallic alloy, a good 
heat conductor. 
0059. According to another mode of execution applicable 
to pole-mounted chain saws, according to which the cutting 
head is positioned at a distance from the control handle by 
means of an arm or pole 12, this pole also constitutes an 
exchanging device participating in the cooling of the motor 4 
driving the cutting chain. In this case, the pole 12 and the 
connection sleeve 11 of the pole are made of a light metallic 
alloy, a good heat conductor. 
0060 Each of the components 5A, 5B of the cooling hous 
ing 5, the removable guidebar 3, the handle and, in the case of 
pole-mounted chains saws, the pole 12, collaborate with the 
motor 4 and with the electronic control card 6 of said motor, 
to evacuate the heat generated by the latter items towards the 
outside. 
0061 According to the mode of execution illustrated in 
FIG. 3, the cylinder 13 is open and the component 5A of the 
housing 5 has an opening 14 which provides access to the seat 
7 and which facilitates the installation and removal of the 
motor 4 in said seat. A metallic cover plate 15 closes this 
opening 14 and thus forms the bottom of said cylinder 13. 
This cover plate 15 features a ring-shaped skirt 15a which is 
forced into the seat 7 and which tightens a part of the motor 4 
against the cylinder 13. The cover plate 15 is preferably made 
of the same heat conducting material of which the other 
components of the housing 5 are made. 
0062 According to the mode of execution shown in FIG. 
4, the cooling housing 5 defines only one single seat 16. The 
cover 15 is screwed into a flange 17 of the housing 5. This 
flange 17 and the peripheral portion 15b of the coverplate 15b 
sic together form the single cooling fin 10 provided for 
component 5A of the housing 5. 

1. Electric chain saw comprising: 
a cutting chain fitted to rotate around a drive sprocket and 

a guide bar (3) of oblong shape, and 
an electric motor driving the chain by the sprocket, said 

electric motor being comprised of a brushless direct 
current motor enclosed in a housing of light metallic 
alloy and being comprised of at least two components, 
the electric motor being in contact with a surface of said 
housing so as to provide static cooling of said electric 
motor. 

2. Electric chain saw according to claim 1, further com 
prising: 
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an electronic control card for the electric motor being 
located in the housing, the housing having one surface in 
direct contact with commutation components of said 
electronic control card. 

3. Electric chain saw according to claim 1, wherein the 
housing is comprised of an aluminum alloy or a magnesium 
alloy. 

4. Electric chain saw according to claim 1, wherein at least 
one of the components of the housing has a cooling fin. 

5. Electric chain saw according to claim 1, wherein one of 
the components has one face forming the housing fitted to 
receive and Support a removable metallic guidebar, the guide 
bar cooperating in dissipation of the heat generated by the 
motor. 

6. Electric chain saw according to claim 1, further com 
prising: 

a metallic handle attached to the housing, the handle hav 
ing an additional exchanger participating in cooling of 
the motor. 

7. Electric chain saw according to claim 6, wherein the 
handle is an integral part of the housing. 

8. Electric chain saw according to claim 6, wherein the 
handle is fastened on the two components of the housing (5). 

9. Electric chain saw according to claim 1, further com 
prising: 

apole being comprised of an exchange device participating 
in cooling of the motor of the chain. 

10. Electric chain saw according to claim 9, wherein each 
of the components of the housing, the removable guide bar, 
the handle and the pole collaborate with the motor and with 
the electronic control card of the motor to evacuate the heat 
generated by the motor towards the outside. 

11. Electric chain saw according to claim 1, wherein a 
stator of the motor is in direct contact with one of the com 
ponents of the housing, Such as a side wall of a cylinder of the 
housing. 

12. Electric chain saw according to claim 11, wherein 
leading out wires of winding of the stator are wrapped, 
respectively, by one and the other components of the housing. 

13. Electric chain saw according to claim 2, wherein the 
motor has respective seats and the electronic control card 
made in the components of the housing are separated by a 
cooling partition provided in the two components of the cool 
ing housing. 

14. Electric chain saw according to claim 2, wherein the 
two components of the housing are assembled in a leak-proof 
a. 

15. Cooling method for electric chain saws, the method 
comprising the steps of 

fitting a cutting chain to turn around a drive sprocket and a 
guide bar of oblong shape; 

driving the chain by an electric motor through the sprocket, 
by a brushless direct current motor, the motor being 
enclosed in a housing of a light metallic alloy and being 
comprised of at least two components, the motor being 
put into contact with at least one Surface of said housing 
So as to ensure the static cooling of said motor. 

16. Method of static cooling according to claim 15, 
wherein said electric motor has an electronic control card 
with commutation components in contact with a surface of at 
least one component of the housing. 

c c c c c 


